ptimal management of optic pit-related maculopathy remains to be determined. The fluid source for the maculopathy also remains controversial. In this article, we present a unique surgical technique for internal drainage of the intraretinal fluid and describe the intraoperative use of spectral-domain optical coherence tomography to assist in the surgical management of this condition. Pars plana vitrectomy was performed with elevation of the posterior hyaloid. Following an air-fluid exchange, aspiration over the optic nerve pit was performed. Following aspiration, intraoperative spectral-domain optical coherence tomography demonstrated collapse of the retinoschisis, strongly suggesting a connection between the vitreous cavity and the intraretinal fluid.
O
ptimal management of optic pit-related maculopathy remains to be determined. The fluid source for the maculopathy also remains controversial. In this article, we present a unique surgical technique for internal drainage of the intraretinal fluid and describe the intraoperative use of spectral-domain optical coherence tomography to assist in the surgical management of this condition. Pars plana vitrectomy was performed with elevation of the posterior hyaloid. Following an air-fluid exchange, aspiration over the optic nerve pit was performed. Following aspiration, intraoperative spectral-domain optical coherence tomography demonstrated collapse of the retinoschisis, strongly suggesting a connection between the vitreous cavity and the intraretinal fluid.
Arch Ophthalmol. 2011;129(11):1483-1486
Optic nerve pit-associated maculopathy continues to pose a significant management challenge to clinicians. Optic pits are a congenitally anomalous disc abnormality secondary to colobomatous malformation of the optic nerve head. 1 They often pose no significant clinical manifestation, but in approximately 40% to 50% of patients they may result in a maculopathy (eg, serous retinal detachment, retinoschisis). 1 The pathogenesis of the macular abnormalities as well as the source of the fluid continue to be controversial, with various theories proposed for both the source of the abnormal fluid as well as the conduit for the fluid. 2, 3 Advances in optical coherence tomography (OCT) are helping to advance our understanding of the ultrastructural characteristics of optic pits and associated maculopathy as well as assisting clinicians in evaluating clinical outcome following treatment. [4] [5] [6] Additionally, intraoperative spectral-domain OCT (SD-OCT) has advanced our understanding of various vitreoretinal diseases and the effects of surgical interventions on the anatomical configuration of those conditions. 7, 8 In this study, we used a handheld intraoperative SD-OCT device (Bioptigen, Research Triangle Park, North Carolina) to analyze the effects of surgical maneuvers during pars plana vitrectomy (PPV) for macular retinoschisis associated with an optic pit. High-resolution images of the optic nerve head and the macula were obtained with serial volumetric analysis. Intraoperative imaging established a likely connection between the vitreous cavity and the macular retinoschisis. We were unable to identify any other published cases demonstrating the probable in vivo connection between the vitreous cavity and the intraretinal fluid as well as the use of intraoperative SD-OCT in the analysis of PPV for this condition.
METHODS

REPORT OF A CASE
A 50-year-old man was referred for chronic macular edema in his left eye. Results from examination of the right eye were normal. Visual acuity was 20/50 OS. An anomalous optic disc with an optic pit, focal peripapillary pigmentary changes, and diffuse macular swelling consistent with edema or retinoschisis were present ( Figure 1A) . Fluorescein angiography findings were within normal limits in both 
SURGICAL TECHNIQUE
During surgery but prior to PPV, Doppler SD-OCT imaging was performed to look for a lumen connecting the optic pit to the retinoschisis; however, none were found. All hyporeflective tubular areas in the region of interest were verified to be vascular structures on Doppler SD-OCT imaging. Small-gauge (25-gauge) PPV was performed with elevation of the posterior hyaloid, which was firmly attached at the optic nerve and throughout the posterior pole. Imaging with SD-OCT showed no resolution of schisis fluid after this maneuver ( Figure 2D -F). Fluid-air exchange was performed with aspiration of fluid via a soft-tipped cannula at the optic disc immediately over the site of the optic pit. The vitreous cavity was then refilled with fluid, and SD-OCT imaging documented the collapsed configuration of the schisis ( Figure 2G-I) . A partial fluid-air exchange (Ͻ50% air) was performed for 25-gauge sclerotomy closure. This did not tamponade the macula or disc and there was no face-down positioning. At 1 month, visual acuity was 20/40 with improvement in the preoperative architecture and redistribution of the temporal intraretinal fluid to include the peripapillary retina compared with the final intraoperative imaging findings ( Figure 2J-L) . At 9 months, visual acuity remained 20/40 with further reduction in retinoschisis ( Figure 2M-O) .
Serial volumetric analysis was performed using MATLAB (MathWorks, Natick, Massachusetts) and PowerPoint (Microsoft Corp, Redmond, Washington) software. Summed voxel projection images were stacked in PowerPoint to overlap identical areas on each of the scans using landmarks such as retinal vessels, optic nerve, and fovea. Because of small rotation of the handheld probe between imaging sessions, alignment of the rectangles required rotating and laterally shifting each rectangle. A 4.5ϫ6.6-mm rectangular area was common to all scans and was traced over the stack in PowerPoint. For each scan, the boundaries of the rectangle were determined on the summed voxel projections, and the B-scans in the common area for each session were entered into MATLAB to determine the macular volume of each scan through summation of the corresponding segmented areas of retinal thickness. Macular volume was 8.49 mm 3 immediately prior to surgery and 7.86 mm 3 after posterior hyaloid elevation. Following air-fluid exchange with optic pit aspiration, the volume decreased to 7.25 mm 3 . At 1 and 9 months postoperatively, the macular volume was 7.00 and 6.15 mm 3 , respectively.
COMMENT
This article describes a unique technique for internal drainage of intraretinal fluid secondary to an optic pit. Additionally, we used real-time anatomical evaluation of optic nerve pit surgery by performing intraoperative SD-OCT for examination and measurements prior to and after surgical manipulations (ie, elevating the posterior hyaloid, fluid-air exchange with optic pit aspiration).
The observations in this case support a functional connection between the vitreous cavity and the intraretinal schisis, even though no lumen was visible on high-resolution SD-OCT. Traction on the inner retina during posterior hyaloid separation appeared to increase the nasal height of the schisis, while aspiration at the optic pit clearly decreased the macular volume and caused a localized collapse of the schisis at the nasal aspect of the macula, proximal to the optic nerve pit. The macular volume decreased both following posterior hyaloid elevation and following aspiration at the optic pit. High aspiration during engagement of the hyaloid may have resulted in fluid aspiration through the pit. Once the tractional force of the hyaloid was removed, direct aspiration appeared to result in the collapse of a portion of the macular schisis. This along with the absence of any visible connecting channel on SD-OCT suggest a more sievelike connection between the vitreous cavity and the intraretinal space at the pit. As previously reported, the ability to internally drain fluid also supports a rhegmatogenous component to the fluid accumulation. 1 Although a connection between the vitreous cavity and the intraretinal space appears most likely given our findings, additional mechanisms for the observations should be considered. Rather than fluid moving to the vitreous, the fluid could shift away from the peripapillary region either anteriorly into the more peripheral retina or posteriorly into the retrolaminar subarachnoid space of the optic nerve. The former is less likely because of the supine position of the patient and the specific gravity of fluid vs air. A decrease in the macular volume would require the anterior shift to be significant enough to shift the fluid outside the analyzed area. We cannot rule out the possibility that there may have been a posterior shift in fluid to the subarachnoid space of the optic nerve rather than a drainage from the vitreous cavity. Our measurements indicate that the macular volume decreased, suggesting that fluid was likely removed; also, we found no changes in the images of the nerve, although these do not extend deep beyond the globe. Note that the intraoperative OCT scan was completed with a fluid-filled eye following a fluid-air/air-fluid exchange.
Optimal treatment of the maculopathy is unclear. Multiple approaches have been suggested, including laser photocoagulation and PPV with various adjuncts (eg, laser, gas exchange, internal limiting membrane peeling, inner retinal fenestration).
1,9-13 However, we were unable to identify other reported cases that documented intraoperative removal of intraretinal fluid through the region of the pit. Our patient demonstrated a progressive decrease in schisis volume with stability of visual acuity following vitrectomy with separation of the posterior hyaloid and fluid-air exchange with localized aspiration at the optic pit. As seen in this case, intraoperative imaging and SD-OCT can play an important role in our understanding of vitreoretinal diseases and the early effect of our surgical interventions. 
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